Development of a human antibody tolerant mouse model to assess the immunogenicity risk due to aggregated biotherapeutics.
We describe a novel human immunoglobulin G2 (IgG2 )-tolerant and immune-competent heterozygous mouse model (Xeno-het) developed by crossbreeding a human Ig-tolerized XenoMouse® with a C57BL/6J wild-type mouse. The Xeno-het mouse expresses both mouse and human immunoglobulin G (IgG) genes, resulting in B-cells expressing human and mouse IgG, and secretion of human and mouse Ig into serum. This model was utilized to evaluate the immunogenicity risk of aggregated and chemically modified human antibodies. The mice were tested for their ability to break tolerance to self-tolerant monomeric antibodies. Aggregates made by mechanical stirring elicited an anti-drug antibody (ADA) response, but did not induce a robust and long-term memory B and T-cell response. Chemically modified antibodies made by oxidation were only weak and transient inducers of an immune response, as measured by a lack of both an ADA response and a B-cell antigen-specific response. Aggregate size was an important characteristic, as specific-sized protein-coated beads were able to elicit an immune response. We propose the use of this model to identify risk factors such as aggregation during manufacturing at early development for an increased potential immunogenicity risk.